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Fig. 1 Geotectonic (a) (after Zhang Shuanhong et al. ,2014) and geological (b) (after Zhang Yafei et al. ,2016& )
sketch map of the Datan Basin, northern Hebei
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Fig. 2 Field photographs ofivernite in the Datan Basin, northern Hebei
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Pl—plagioclase; Cpx—clinopyroxene ; Hb—amphibole; Or—orthoclase
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(XRF) . #5381k B2 A S AL WAk ) 5 2, X
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Table 1 Major( %) and trace element(x10™°) contents of ivernite in the Datan Basin, northern Hebei

K FN511 | FN514 | FN515 | FN516 | FN517 5 FN511 | FN514 | FN515 | FN516 | FN517
Sio, 57.9 58.5 59.1 58.7 59.0 Dy 5.79 5.92 6.39 5.71 5.14
Ti0, 1.26 1.23 1.24 1.23 1.13 Ho 1.08 1.05 1.18 0.99 0.96
Al 0, 16.3 16. 4 16.5 16.4 16.3 Er 3.01 2.77 3.22 2.72 2.59
Fe,0, 3.89 4.75 4.64 4.36 3.36 Tm 0.45 0.42 0.50 0.41 0.40
FeO 2.45 1.94 2.02 2.14 2.40 Yb 2.69 2.58 3.00 2.51 2.47
MnO 0.21 0.09 0.10 0.08 0.28 Lu 0.38 0.36 0.45 0.35 0.34
MgO 1.54 1.55 1.39 1.36 1.57 SREE 301 316 315 301 297
Ca0 4.24 3.61 3.69 3.73 3.59 (La/Yb) y 16.7 18.6 15.5 18.0 18.2
Na, 0 4.81 4.20 4.71 4.64 2.77 (La/Sm) y 4.24 4.10 4.14 4.16 4.35
K,0 3.61 4.23 3.96 4.05 6.21 (Gd/Yb) y 2.45 2.65 2.39 2.70 2.54
P,0; 0.62 0. 60 0. 60 0.61 0.53 3Eu 0.92 0.91 0. 89 0.93 0.91
Ve 3.09 2.40 2.08 2.24 2.85 3Ce 0.92 0.91 0.90 0.90 0.93
B 99.92 99.50 | 100.03 | 99.54 99. 99 Cr 1.79 2.54 1.82 1.64 1.66
Na, 0+K, 0 8.42 8.43 8.67 8.69 8.98 Co 11.2 10.6 10.5 9.77 9.89
K,0/Na,0 0.75 1.01 0.84 0.87 2.24 Ni 3.12 6.51 2.70 2.31 1.73
TFeO 6.13 6.36 6.32 6.20 5.58 Rb 109 145 128 133 189
Fe,0,/Fe0 1.59 2.45 2.30 2.04 1.40 Sr 713 687 694 710 598
Mg* 52.8 58.7 55.1 53.1 53.8 Ba 1457 1561 1512 1503 1624
La 66.3 71.0 69.0 66. 8 66. 6 Th 9.94 10.8 10.5 10.7 11.2
Ce 124 129 127 123 124 U 2.41 2.43 2.39 2.31 2.88
Pr 14.9 15.7 16.0 15.5 14.7 Zr 290 301 324 302 310
Nd 60. 1 64.0 64.4 60. 8 58.2 Hf 7.92 8.09 8.89 8.50 8.69
Sm 9.85 10.9 10.5 10.1 9.63 Nb 23.2 23.8 23.5 23.3 22.6
Eu 2.70 2.87 2.82 2.80 2.58 Ta 1.29 1.32 1.38 1.34 1.36
Gd 8.12 8.43 8.84 8.36 7.74 Y 37.2 31.8 36.3 29.1 27.6
Th 1.26 1.32 1.38 1.27 1.18 Ga 23.9 23.9 23.3 23.0 22.5

1 . TFeO = Fe0+0. 89Fe, 0 ; Mg = 100— "M Ak sEu=2 &,[Eu] woLSmy [ Gy MR T o ERR:

“ n(Mg) +n(TFe) [Sm]y+[Gd]y

A AR AL,
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Fig. 3 Bivariate diagrams of LOI—elements of ivernite in Datan Basin, northern Hebei
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A% Tl Al 55 Hb S5 A 5% B 40 B 30 3k v o0 52 8, Sre T
AL Z 3 IR ] Phoenix $R % 1T L B RGN, 46
W7 RIS IR E1/T 692-1992( 4541 15 Wy 45
ARSI 2 ) 5 Nd [F) 32 2 43 B il i >R A ISOPROBE-
T FAR T F S 3 A, A 2k AR U5 2 BR GB/T
17672-1999¢ %5 /1 Hars 8 [R5 7775 ) 5 Pb
A 32 25 43 B R FH ISOPROBE-T #4455 1 HL 25 i 1%
ASC, K 7 ¥ AR 4% 2 BB DZ/T 0184. 12-1997 (&
AT A R A A T R4S 2 A ) R A
=R BER Sr—Nd—Pb [F{7 H AT 45 R I E XS
BH TR 2,

e TS

ARV B A RIS R T, PR AR R, TR
PRak TR 5 A A S O BRIE BE B8 A R0 R
FEATCR FRE AT A 4325 U 895 (Rollinson,
1993) , B JE LARESh B2 1 (LOT) A B AL R Harker
PR VTAT 5 2R T AR AT Bt R v R A8 X T
FRE RIS SRR 1 JC K A R, HERR 32 5 R
ICE, WHF BTG TE2E M ICEK (Si TiFe) ,
FE ISR B TS AR RE R R & AR, S
Ti Fe 35 LOI Z [H1B AT BB ARG (1 3) , A X
BT R 27 SRS S W R2 I LA D 5l R A |
B4 JRITE (Na K Al Mg) H A7 1 & 09 1% sh ik,
( Humphris et al. ,1978) ,Na K Al Mg [A#£1)5 LOI
Z AN A SRR & FNS17 1) Na,0 K, 0 A 4%

ANAAR AR AEATS E TE 8 S B, I PO ok AR 52 )
(Bl 3) , BB AR il FEAKEAE
4.1 TExE

HHE KBS R RITE IR BN, B
1) R ICE BN 99. 50% ~ 100. 03% , 45 1 LS
IEJE, #E i Si0, & AR L T 59. 7% ~ 60. 7% Z [H]
(¥4 58.6%) , 2 Na,0+K,0 =8.63% ~9.24%
(V34 8.86%) , KB E BATRFE , 75 TAS [Elfi (1K
4a) LIE ABRE R IV LA X, R it — 25 bR
R R G S C E W A 52, R
ARG ST E M Ze/Ti0,—Nb/Y B (& 4b) 3+f
WA AR, 55 R FE S TE A BE 2R 9 R T 2
WA X F8 7R Bt &R 91 AR AE ; [ B 7E Ce/ Yb—Ta/
Yb Elfft (Kl 5a) E¥IEABR XA RIER, ALO,
SHBE, AT E N 16.76% ~ 16.84% (F ¥
16.80%) , TiO, & & B AR, 216U Bl K 1.16% ~
1.30% (SF3 1.22%) , K,0=3.72% ~ 6. 39% ( -1
4.41%), K,0/Na,0 L{H &, N 0.75~2.24 (P
1. 14) , RIH E H W RRE, 7E K,0—Si0, Kl f#
5b) B ARSI S X H R RLZ b,
B X R A8k = B, TFeO = 5.58% ~
6.36% (¥ 6.12%) , 15 Fe,0,/FeO WA &,
1.40~2.45(F# 1.95) ,7F AFM Efit (& 6a) I, L
LA EEENE I RSG5 R SR
1) K,0 Fl Na,O 7E 12428 1o 78 vh o] e g7 i, 2 Bk
S5 AR F O IG, BOR FH MgO—TFeO F #7118 A

R 2 B A —KBEE Sr—Nd—Pb B RS TER

Table 2 Sr—Nd—Pb isotopic compositions of ivernite in Datan Basin, northern Hebei

. Rb Sr n(*Rb) n(¥8r)/n(¥sr) n(¥sr) Sm Nd n(¥Sm)
Rl -6 -6 87 [ 86 ] -6 -6 144
(x107%) (x107%) n(¥Sr) W +lo n(PSr) 1| (x107°) (x107%) n("Nd)
FN514 145 687 0.5962 0.708356 | 0.000012 | 0.707339 64.0 0.1076 10.9
FN515 128 694 0.5210 0.708178 | 0.000013 | 0.707290 64. 4 0.1030 10.5
FN516 133 710 0.5291 0.708301 | 0.000011 | 0.707399 60. 8 0. 1050 10. 1
n("™Nd)/n('*Nd) n("¥Nd)
RS [ T ena(t) Ssmna Tz U(x107®) | Th(x107®) | Ph(x107°)
D{E tlo n("Nd) 14
FN514 0.511979 | 0.000007 | 0.511895 -11.49 -0.45 1847 2.43 10.8 11.7
FN515 0.511930 | 0.000007 | 0.511849 -12.38 -0.48 1918 2.39 10.5 9.26
FN516 0.511967 | 0.000011 | 0.511885 -11.69 -0.47 1862 2.31 10.7 10.2
g n(*Pb)/n(**Pb) n(*"Pb)/n(**Ph) n(*®Pb)/n(**Pb) [n(mpb) 2 (7 Ph) [H(zospb)
1= xS
HIURTED +lo 1 +lo A +lo n(?*Pb) 1| Ln(?Pb) 1| Ln(?®Pb) I,
FN514 17.586 0.003 15. 408 0. 003 38.019 0. 006 17.343 15. 407 37. 666
FN515 17.538 0.003 15.414 0.003 38.113 0.007 17.236 15.413 37.678
FN516 17.575 0. 004 15.429 0. 004 38.109 0.010 17.310 15.428 37.707

1 :Sr Nd  Ph [F37 2 F(EAS TE ISR SCELAL %S 47 U-Ph 4R34 120 Ma, iHE AR AR LS 2014,
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of ivernite in Datan Basin, northern Hebei
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Fig. 7 Chondrite-normalized REE distribution patterns (a) and primitive mantel-normalized trace element spidergrams (b) of

ivernite in the Datan Basin, northern Hebei (elements contents of the chondrite and primitive mantle from Sun and McDonough,

1989)
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Fig. 8 £y, (1)—[n(YSr)/n(*Sr) ], (a) and [n('*Nd)/n("™Nd) ],—[n(*Sr)/n(*Sr) 1.(b) plots
of ivernite in Datan Basin, northern Hebei
HIMU—H A5 U /Pb HAE R ; MORB—VE T R A s DMM— 75 i@ i oe ; EM (1, 1) — 22 g oe
(¥ Zindler and Hart,1986) ; NHRL—3t k5% 2% (& Hart,1984)
HIMU—mantle with high U/Pb ratio; MORB—Mid-ocean ridge basalt; EMI, EM Il —enriched mantle
( after Zindler and Hart, 1986) ; NHRL—the northern hemisphere reference line (after Hart,1984)
DUV HIURRL S 1 R K VRS | 1998 s St e hinil T e | b #s2 i Bl Jahn et al. 1999

Boundary of the granulite in Hannoba area from Zhang Guohui, 1998&; boundaries of the upper and lower crust from

Jahn Bor-ming et al. ,1999
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T EM R A B TR B A A g T M
FEI T ENCER A TR
5.2 FdE

7 Harker P (FEBS) I, “RKRBEA &5 F
HICR Y Si0, MZMEAHCTEES, BiE Si0, 13
1, TFeO MgO \TiO, .CaO 1 P,0, 3 H B & i 71
AR, T AL O, A1 ALK 238 H B {5 /4 16 AH G 1
Fen AR A B b R AR R ) (WA SR IN
A SBABE) KA Y B 45 o S U R4
BV A 5k FE AR B AR TR X
5.3 IERE

5T X B B AR e fr i Jb 2 B Ay p B,
P R 32 52— SRR Ok o LA SR RSPV T KA

R R W RE ], JE L T NE [ #H]JR A iG kil
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of ivernite in the Datan Basin, northern Hebei( after Muller and Groves,1992)
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Determination, petrogenesis and relationship with uranium mineralization
of shoshonite series in Datan Basin, northern Hebei

GAO Tiandong” ,GUO Hengfei" , JIANG Shan" ,Wu Jianhua® ,NIU Ziliang" ,
WANG Hongzhi" ,WANG Zhisheng" ,MA Guoxiang"
1) No. 243 Geological Party of Nuclear Industry ,CNNC , Chifeng , Inner Mongolia ,024006;
2) State Key Laboratory of Nuclear Resources and Environment ,East China University of Technology , Nanchang,330013

Objectives: The Datan basin is situated in the uplift belt of the northern margin of the North China Craton and
the southwest section of the Guyuan—Hongshanzi uranium metallogenic belt. A number of uranium occurrences and
uranium anomaly site have been newly discovered in the Wuliying area of the basin. They mainly occurs in the

middle—basic subvolcanic rocks of the Yixian period, and the geological age belongs to the late Early Cretaceous,

which is obviously different from the known ore-bearing horizons in this metallogenic belt the Zhangjiakou

Formation high-potassium calc-alkaline rhyolite in the early Early Cretaceous. The rock alkaline trachyte
assemblage and the high-potassium calc-alkaline—alkaline rhyolite assemblage of the Xinmin Formation in the early
Late Jurassic. However, there is still a lack of systematic research on lithology, petrography, geochemical
characteristics and petrogenesis in this ore-bearing layer.

Methods : Based on detailed observations of occurrence of Wuliying uranium occurrences in the field, we have
studied the petrology, geochemistry, Sr—Nd—Pb radio isotope of host rocks to discuss nature of source region and
tectonic setting, than, we have discussed the relationship between middle—basic subvolcanic rocks and uranium
mineralization.

Results: The host rock is ivernite. All of ivernites are characterized by high contents of K,O and total alkali,
low contents of TiO, and iron, and an enrichment of LREE and LILE element. It has the characteristics of alkaline
series and calc alkaline series, and belongs to the typical shoshonite series. [ n (¥'Sr)/n (*Sr) ], between
0. 707290 and 0. 707399( the average is 0. 707343), [n ("*Nd)/n ('¥Nd) ], between 0. 511849 and 0. 511895
(the average is 0.511876) , &y,(t) range of —12.38 ~=11.49, [ n (**Pb)/n (**Pb) ], between 17.236 and
17. 343 ( the average is 17.296), [n(*"Pb)/n(**Pb) ], between 15.407 and 15. 428 (the average is 15.416) ,
[n(*®*Pb)/n (**Pb)]. between 37.666 and 37.707 (the average is 37.684). In the &, (t)—[ n (¥Sr)/
n(®sr) ., [n("*Nd)/n("*Nd) ],— [n(¥Sr)/n(*St) 1., [n(*"Pb)/n (**Pb)].— [n(*Pb)/n(**Pb) ],
and [n(*®*Pb)/n(**Pb) J,— [n(**Pb)/n(**Pb) ], diagrams.

Conclusions; The ivernite belongs to the typical shoshonite series, which shows the source of magma is closely
related to EM I enriched mantle, and possibly the participation of lower crust components. Simultaneously, affected
by the subduction of the oceanic crust of the Pacific plate and the delamination of the North China Craton’ s
lithosphere, its tectonic environment is a tensile environment, and the magma mainly originates from the partial

melting of the material at the bottom of the thickened continental crust. The Wuliying uranium mineralization is
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similar to the " junction type" uranium deposit in the Xiazhuang orefield. Uranium mineralization occurs in a series
of NNW-trending silicification and cyanidation alteration zones, and The enriched mantle imprint of its host rock,
ivernite ( shoshonite series) , restricts the enrichment of LILE such as U.
Keywords ; shoshonite series; EM I enriched mantle ;tectonic environment ; uranium mineralization ; Datan basin
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